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Environmental Variations Concerned with the Mortality Rate
of Yellowtails in a Small-Scale Culture Field

Hidekazu Yasuda*', Shigehiko Sugihara*?, Tomoharu Senjyu*?,
and Yukinori Takahashi** ’

Field experiments focusing on the variation in dissolved oxygen were carried out
from July to September, 2000, in a small-scale culture field to elucidate the cause of
the mass death which often took place there. These experiments revealed that the
concentration of the dissolved oxygen(DO) widely changed with the diurnal or
shorter period though it also changed over the period of several days. Currents af-
fecting on the environmental variations were rather curious. The M2 current was
very small and the components with the periods of 17.1 hours and 21.2 hours(the in-
ertia period)were clearly recognized although M2 and S2 were fairly dominant re-
garding the tides.

The mortality rate of each fish in the culture field varied day by day. It has been
recognized from examination that the high mortality rate of yellowtails that was ma-
jor component well corresponded to the deficiency of DO, which occurred with the
period of several days. We couldn’t elucidate the cause of the DO variation with this -
period of several days though it was recognized that the short-term variation of one

day or less was induced by the current changes.
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Fig. 1. Location of Kuroi culture field and distribution of fish preserves.
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Fig. 2. Variations with time of DO measured every hour(light and thick line) and 6 hour running averaged
DO(deep and thin line) at the level of 1 meter above the sea floor. Temperature and salinity, the sen-
sors of which are installed on the DO meter, are also drawn here.
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Fig. 3. Variations with time of the current speed at the level of 2 meters, water pressure(tidal level)and
turbidity at the levels 0.5 and 2 meters above the sea floor.
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Fig. 4. Diurnal variation of yellowtails’ mortality rate.
Tides Tidal Currents(B+ 2 m)
Period Amplitude Phase Lag Amplitude Orientation Phase Lag

Residual 712.5 cm 1.86 cm/s 170°

MSf (14.8d) 12.3 318° 0.86 75 61°

0. (25.8h) 10.5 120 0.17 85 136

K: (23.9h) 6.6 211 0.44 242 41

(21.2h) 0.4 328 0.45 227 99

(17.1h) 0.8 269 0.61 230 23

M, (12.4h) 28.3 30 0.12 160 100

S: (12.0h) 18.3 258 0.30 260 153

Table 1. Harmonic constants of tidal level and currents at the level of 2 m above the sea floor.
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Fig. 5. Spectra of DO in the first(a), middle(b) and
last periods(c) of the observation duration.

Fig. 6. Spectrum of DO over the first and middle
periods.
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Fig. 7. Spectra of the tidal level(a), the current
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above the sea floor and turbidity at the lev-
?ls of 2.0 m({d) and 0.5m(e) above the sea
loor.



126 ZHEE - TF - 5F

RENTV 3,

Rhc>V T, XY P 0k Sic, BEE OBERE
ZRFT Ao, AABEEHEL TR Y- FREBALT
AT L72h5. £ OF&I R, M2BEDERRSOFHN I
6RO 4530 1 HEAICRKB®E N3, L LEso,
FMBETERO L A THBRIL ST, Fig. TDbl&(c)
KBOVTH, BMOZEEICHIET 2HRNZED SR,
o T, XER Y 0L, HhEBEOR#EEIZ IO
FERASBROEZEBVH, SOLERAEOLEEICOVT
b, N EBEOLZHIWELTVWEBVLEIKEZTS6H
3, ‘

BEDWEEZEAS L, (AITHNT, BEEZL OO,
BEBTOAEREHASSSECEERLTBY., 0155
0.5h ' OEEE O E A TRENNKBE- 7 BEHATV 3
OO REZILNE, SEER, EBREOEE LY 2R
TTEBBVE, 20X BBEIBIERI X 3AFERR
DHEE® dELoN, TOREODVTRABROFEEE L
720,

6 HhUIC

FASHHEKIR ISR S e —ROBHEB LBV TS, Eb
S TREANEOBHS LI URESh TV 3
2, AT IHST oIl DREHT BHEEREHRE&OE
S EBR 7 4 — L K& LT, BNEOEIE FRKEH %
Hivic, BREELLE EoREELCET 2BAREES:
EMiL 1o Thik - THLPIZE - L ERHIHIZ, (RO
LBOTH B,

(1) 1B%kyonvFOBEER. BKHOBRTFRRER
EOO)ORLEFZL-TED, BRI &
EL BB LIRS, DODRBERB DItV T
i, BEARDLVEVDOKBVTHMA OGN LS
Th b,

2) DOREHEEBMTRESEHLTBD, 1HEE
Hofliz, 17T 1MoL ZAitd E— s BED SN,

B) LT DV Tid M2 PSR BEH T H - 75,
Whic2VTlE, Thooks & b, BEEAHO21.2
. DOOEENZ b RN B 1T IKHOLE B HIT -
foo DE D, B EFHENOEBEBIT L TOIEW,

4) DO&HEhOEE I >WTIR, IT1KEETEDOE A
T—HL TV 34, B8REEOKROMERIBEEND
DODEERAVICERLTWS T &ARE NI,

DOOBBIBIETHEEAOEARLEFILTWSE &
PORENH, BBMEETORRBHAD I DICE, S5
ENMoERISsSNEEL Bb b, &z, EfncdBELL O,
T 021 2B 1T IERE LB oRAE K>V TR, B
HERORBBERZORFHEO—2L LT, BRI SIKHEDT
WS BBEDD B,

OB BAREGRHE O MREBERETH - Ll
HEKEZE LDEL DHEGREDOE LARVINCL - TE
Eh-b0T, ESREEA, S IBHEENO < F 5T
OBRHRBEZ W20/, CCIEBLHEHBERT LI BT,
COMEMESSBROBIEEEDOBRICI D EEZHIKR
BTh b,

HBOBRAIcB VTR, Mk, BHEEETHEYHERR
BRI R ORRAETH - I/MABEE L AHEER T
To TVt THEABLUCENOTETE I,
SRR A B TRICHA TV o SALERERL D A ¥
FEVIEO,, COBERBREICE - T, EEORVEL
& ZEIRP BB OB S IC L 3BMBIREEPHS T EMT
&, MADEHRE LHEH > TV VWIREEREEROD
HYE L X OYREREOHE I S ERZIHBLRTK
BTHb,

X ®

1) =fE==a] : KEOBIE, 7-6(37), 62-70(1988).

2) fEH B, fth5%  RURHTZE, 32(D), 43-49(1997).

3) WEE R . BAUKEZESEE, 26, 230-238(1960).

4) R | ESRFOKENETRE, 1, 1-275(1966). -

5) EHAE—, 8%  METESMERRIRSE, 41, 59-

66 (1993).

6) H. Yasuda, Y. Takasugi and T. Higo : J. Coastal
Res., special issue 25, 31-40 (1997).

T) WAHFESE . PRIEEKERERFERX [EF0E
HANBRIGICB T 2 ERE L BERORTIET 5
B dere A EEER001).

8) /A B : FERIZFEKEREREFE R [BHATE
BB N LBHEEED AR BEAEEE
FR200D.

9) L. P. Sanford and M. L. Chang : J. Coastal
Res., special issue 25, 3-18(1997).

10) T. Senjyu, H. Yasuda, S. Sugihara and M.



RIS DREZE) 127

Kamizono : J. Oceanogr., 57, 15-27 (2001).
1D PIEFSR - Musi@sERTsE, 39(1), 13-27(1998).



